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Description 

[0001] This invention relates to devices for endovas- 
cular replacement of a heart valve. It is often necessary 
to replace malfunctioning heart valves within the body. 
Heart valve replacement generally has been accom- 
plished by a major open heart surgical procedure, re- 
quiring general anesthesia, full cardiopulmonary bypass 
with complete cessation of cardiopulmonary activity, 
seven to ten days of hospitalization and months of re- 
cuperation time. The mortality rate with this type of pro- 
cedure is about five to six percent. 
[0002] Endovascuiar procedures for valve replace- 
ment provide an alternative to open heart surgery. For 
example, in patients with serious aortic valve disease 
who are too compromised to tolerate open heart sur- 
gery, surgeons have used endovascuiar balloon aortic 
valvulo-plasty. This procedure involves use of endovas- 
cuiar balloon dilatation to split commissures in diseased 
aortic valves with commissural fusion and to crack cal- 
cific plaques in calcified stenotic aortic valves. This 
method provides only partial and temporary relief for a 
patient with a stenotic aortic valve. A repeat procedure 
within a year of the first procedure is often required. 
[0003] An alternative treatment regimen is endovas- 
cuiar valve supplantation. In this procedure, instruments 
are used to insert a mechanical valve in the lumen of a 
central blood vessel via entry through a distal artery, for 
example, the brachial or femoral artery. The descriptive 
terms distal and proximal, when used in relation to the 
vasculature in this application, refer to directions further 
and closer from the valve replacement or procedure site, 
as applicable. A guide wire is placed through the entry 
vessel and fluoroscopically directed to the desired situs. 
Flexible catheters are then guided over the guide wires 
which are used to propel and direct the new valve 
through the blood vessel to the desired central location 
near to the malfunctioning heart valve where it supplants 
the function of the existing valve. 
[0004] Endovascuiar heart procedures, in contrast to 
open heart surgical procedures, would require only local 
anesthesia, partial or no cardiac bypass, one to two 
days hospitalization, and should have a reduced mor- 
tality rate as compared to open heart procedures. How- 
ever, as discussed in the literature but never actually 
practiced, endovascuiar heart valve supplantation is 
limited to supra-annular arterial based mechanical 
valves which require an elongated mounting catheter 
originating at the distal arterial entry point to maintain 
the position of the valve in the aorta and therefore does 
not provide a permanent or internalized system. Valve 
supplantation is also limited to treating regurgitant aortic 
valves and is not applicable to stenotic aortic valves or 
any other malfunctioning heart valves. In addition, once 
implanted, mechanical valves predispose the patient to 
thrombus formation and emboli, mandating long term 
anticoagulant therapy; intracranial hemorrhages are a 
serious side effect of long term anticoagulant therapy. 



[0005] A potential alternative to a mechanical valve is 
a bioprosthetic valve. A bioprosthetic valve can be either 
a homograft (a fresh human), allograft (a fixed human) 
or a xenograft (a fixed other species) valve. Homograft 
5 valves, in contrast to xenograft valves, are rarely used 
because of the lack of access to fresh human valves. 
Porcine glutaraldehyde preserved valves are often used 
since they are readily accessible and storable and are 
available in a variety of sizes. Bioprosthetic valve re- 
placement does not predispose a patient to thrombus 
formation or emboli, and, therefore, requires no long- 
term anticoagulant therapy. Bioprosthetic valves are 
presently a mainstay in aortic valve replacement. Bio- 
prosthetic heart valve replacement is preferable in pa- 
tients who cannot tolerate long-term anticoagulant ther- 
apy or are otherwise potentially noncompliant with a 
long term medical regime. 

[0006] To date, bioprosthetic and mechanical valves 
have been inserted near or at the native annulus site 
through open heart surgery and except for the Magov- 
em-Cromie Valve which used pins to fix the valves have 
required sutures for fixation at the insertion site; means 
for endovascuiar valve replacement with any valve are 
not available. It would therefore be of interest to provide 
a endovascuiar means i) to easily remove a dysfunc- 
tional natural or prosthetic valve and ii) to replace the 
dysfunctional valve with a endovascularly replaceable 
bioprosthetic or flexible synthetic valve, independently 
fixed without sutures or catheter, near or at the native 
valve annulus site. 

[0007] U.S. Pat. No. 3,671,979 to Moulopoulos, is- 
sued June 27, 1972, describes a endovascularly insert- 
ed conical shaped umbrella-like valve positioned and 
held in place by an elongated mounting catheter at a 
supra-annular site to the aortic valve in a nearby arterial 
vessel. The conical end points toward the malfunction- 
ing aortic valve and the umbrella's distal ends open up 
against the aorta wall with reverse blood flow, thereby 
preventing regurgitation. 

[0008] U.S. Pat. No. 4,056,854 to Boretos, issued No- 
vember 8, 1977, describes a endovascularly inserted, 
catheter mounted, supra-annular valve in which the cir- 
cular frame abuts the wall of the artery and attached 
flaps of flexible membrane extend distally in the vascu- 
lature. The flaps lie against the artery wall during forward 
flow, and close inward towards the central catheter to 
prevent regurgitation during reverse blood flow. The Bo- 
retos valve was designed to be . positioned against the 
artery wall during forward flow, as compared to the mid- 
center position of the Moulopoulos valve, to reduce the 
stagnation of blood flow and consequent thrombus and 
embolic formation expected from a valve at mid-center 
position. 

[0009] Reviews relating to replacement valves in- 
clude: Gibboji^_Suj]ge^y_of the Chest, 5th Ed., David C. 
Sabiston, Jr., M.D., Frank D. Spencer, M.D., 1990, Vol. 
II, Ch. 52, pp. 1566-1596, and Textbook of I nterventional 
Cardiology , Eric J. Topol, 1990, Chs. 43-44, pp. 
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831-867. 

[001 0] According to the subject invention, a device ac- 
cording to claim 1 is provided for performing an intralu- 
minal procedure at a situs in a patient. 

DESCRIPTION OF THE DRAWINGS 

[0011] 

Figure 1 illustrates a procedure device capsule side 
view. 

Figure 2 illustrates a side view of an intraluminal 
procedure device. 

Figure 3 illustrates a bottom view of an intraluminal 
procedure device. 

Figure 4 illustrates a top view of an intraluminal pro- 
cedure device. 

Figure 5 illustrates a tissue cutter in a closed posi- 
tion. 

Figure 6 illustrates a tissue cutter in an open posi- 20 
tion. 

Figure 7 illustrates a side view of a valve introducer 
capsule with bracer balloons deflated. 
Figure 8 illustrates a side view of a valve introducer 
capsule with bracer balloons inflated. 25 
Figure 9 illustrates a side view of a valve introducer 
capsule with balloons passed over a guide wire. 
Figure 10 illustrates a side view of a pusher disc 
advancing a valve out of the introducer capsule. 
Figure 11 illustrates an aortic valve in the side po- 30 
sition. 

Figure 12 illustrates an aortic valve from the top 
view. 

Figure 13 illustrates a side view of an aortic valve 
with the mounting ring in the closed position. 35 
Figure 14 illustrates a front view of an aortic valve 
with the mounting ring in the open position. 
Figure 15 is a graphic illustration of a side view of 
a mounting pin confirmation change with balloon in- 
flation. 40 

The device of the present invention can be used 
in a system for the (supplantation or) replacement 
of a cardiac valve in a host through endovascular 
means. The valve replacement system includes up 
to four components: (1) a prosthetic valve device, 45 
(2) an valve introducer device, (3) an intraluminal 
procedure device having a procedure device cap- 
sule according to the present invention and (4) a 
tissue cutter. All the components of the invention 
system are not required to be used in conjunction so 
with valve replacement; the description of valve re- 
placement using all the components is merely ex- 
emplary. 

In a general method, the procedure device cap- 
sule (Fig. 1), which contains the intraluminal proce- & 
dure' device, is inserted into an entry point in the 
host and used to transport the intraluminal device 
to the desired situs, over a guide wire. At the situs, 



a selectively permeable barrier of the intraluminal 
procedure device exits from the procedure device 
capsule, expands in a controlled and adjustable 
manner and abuts the lumen of the vessel encircling 
the old valve or prosthesis (Figs. 2, 3 & 4). The guide 
wire is withdrawn from the working channel of the 
intraluminal procedure device leaving the channel 
available for the passage of the tissue cutter, angi- 
oscope, ultrasound, tissue graspers, and tissue cut- 
ting devices. The channel can also be used for irri- 
gation or applied to suction apparatus to remove de- 
bride, thrombus or other material. 

The tissue cutter then is inserted into the host 
through the working channel of the intraluminal pro- 
cedure device to the valve situs where it is used to 
cut and remove the existing valve from the situs 
(Figs. 5,6). Accurate positioning of the cutter is as- 
sured using transesophageal echocardiography 
and intraarterial or intra-cardiac ultrasound and an- 
gioscopy. The precision of the valve extraction and 
replacement is important to the success of en- 
dovascular valve replacement. There are several 
imaging techniques presently available providing 
complementary options to assure this precision: 1) 
Transesophageal echocardiography can be contin- 
uously used; 2) Intravascular ultrasound passed 
through the working channel of the intraluminal pro- 
cedure device; 3) Intravascular ultrasound passed 
intravascular^ via the venous system through the 
intra-atrial septum across the mitral valve and into 
the left ventricle; 4) An angioscope can be passed 
into the left ventricle in a like manner which would 
provide the added benefit of allowing constant high 
definition imaging of the entire procedure and high 
flow irrigation. 

Any tissue debris resulting from the procedure 
is trapped by the barrier of the intraluminal proce- 
dure device or is removed from the host through 
suction and tissue retrieval devices inserted via the 
working channel of the intraluminal procedure de- 
vice. Tissue debris is removed via the working chan- 
nel of the intraluminal procedure device with suc- 
tion, grasping devices (e.g. dormier basket or 
grasping forceps) or is caught in the barrier of the 
intraluminal procedure device to avoid embolism. 
Once all the necessary tissue has been removed, 
contraction of the tissue cutter allows for removal of 
the tissue cutter through the working channel of the 
intraluminal procedure device. The barrier of the in- 
traluminal procedure device is contracted and the 
intraluminal procedure device is withdrawn into the 
procedure device capsule which is then removed. 

The valve introducer device containing the 
prosthetic valve device is then inserted and used to 
transport the replacement valve to the valve situs, 
over a guide wire (Fig. 7). The bracer of the valve 
introducer device, which optionally can include po- 
sitioning balloons surrounding the introducer cap- 
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sule of the valve introducer device, inflates in a dif- 
ferential manner, such that certain balloons inflate 
more or less than others, to assure accurate posi- 
tioning of the prosthetic valve when delivered out of 
the introducer capsule (Fig. 8). A means for pushing 5 
the valve out of the introducer capsule, after the in- 
troducer capsule is in the appropriate position, is to 
advance the pusher device of the valve introducer 
device within the capsule (Fig. 9). A means for se- 
curing the mounting pins into the desired situs is to w 
inflate a balloon inside of the prosthetic valve device 
and within the lumen of the mounting ring (Figs. 
10-1 5). The capsule positioning balloons and the in- 
traluminal balloon can then be deflated and the 
valve introducer device is withdrawn. 15 

In order to support the circulation of the patient 
during the endovascular aortic valve replacement it 
will be necessary to place the patient on partial or 
complete cardiopulmonary bypass. There are pres- 
ently available several means to provide this sup- 20 
port. For example, one method is percutaneous in- 
sertion of venous and arterial cannula with decom- 
pression of the left ventricle by insertion of a pulmo- 
nary arterial line allowing aspiration of blood and 
marked diminution of left ventricular filling, and, 25 
ejection. 

The system using the device of the invention 
provides several advantages, including the ability 
to replace or supplant existing cardiac or other 
valves or prostheses via a sutureless endovascular 30 
means avoiding the riskier, more expensive and 
complicated open heart surgical procedure. This 
prosthetic valve device, preferably using a biopros- 
thesis or other thrombus resistant flexible prosthe- 
sis for the valve leaflets, will avoid the need for per- 35 
manent anticoagulant therapy for the host. Once in- 
serted, the valve is capable of operating autono- 
mously. Further, bioprosthesis replacement valves 
in the past have required sutures and, therefore, 
open heart surgery for fixation at the annul us or vas- *o 
culature situs. The mounting device used with the 
valve of the system allows the system to be fixed 
via endoinvention allows the system to be fixed via 
endovascular means without the need for sutures. 
The prosthetic valve device is inserted on a perma- <5 
nent basis, and remains for the life of the valve in- 
corporated in the device. The life of a bioprosthetic 
valve, for example, can extend to over twenty years. 
Future developments can provide alternative pros- 
thetic valves with a markedly extended life. Since so 
most of the patients who are unable to tolerate open 
heart procedures are elderly, the bioprosthetic 
valve will usually outlive the patient. The intralumi- 
nal procedure device and the cutter allow for the 
novel ability to perform endovascular procedures 55 
without the serious side effect of causing loose de- 
bris and other emboli to circulate within the vascu- 
lature. 



The components of the valve replacement sys- 
tem will now be described. The procedure device 
capsule comprises a cylindrical sleeve made of flex- 
ible durable material, for example, teflon coated 
polyurethane or other materials which have the fol- 
lowing characteristics: flexible such that it can be 
maneuvered easily through vasculature, durable 
such that it can withstand the abrasive contact and 
pressure of instruments inserted and contained 
within it, and non-thrombogenic such that blood 
clots do not develop and adhere to its surface. The 
procedure device capsule has a generally cylindri- 
cal outside surface and a generally cylindrical inside 
surface with a mesh or grid design. It is character- 
ized as capable of containing the barrier of the in- 
traluminal procedure device and other devices 
which could be used intraluminally, and of intralu- 
minal transport. The device is introduced over a 
guide wire to the said situs (Fig. 1). 

A means for withdrawing the procedure device 
capsule (15) partially to allow for full expansion of 
the intraluminal procedure device is to have the dis- 
tal end of the procedure device capsule and the 
proximal end of the working channel (5) of the intra- 
luminal procedure device threaded together by a 
screw mechanism(IO). Upon rotation of the working 
channel on the threads of the procedure device cap- 
sule, the intraluminal procedure device can be ad- 
vanced within and out of the procedure device cap- 
sule. After completion of work, the intraluminal pro- 
cedure device can be drawn back into the proce- 
dure device capsule and then secured within the 
capsule by rotating the working channel on the 
threads of the procedure device capsule in the re- 
verse direction (Fig. 2). 

The intraluminal procedure device functions to 
aid the performance of intraluminal procedures via 
endovascular or other intraluminal means and com- 
prises a layer (the "barrier") and a tube (the "working 
channel"). The barrier (20) comprises an umbrella- 
like cone with a generally conical outside surface 
and a generally conical inside surface (Fig. 2). Ma- 
terials for fabrication of the cone include flexible, du- 
rable, and selectively permeable (such that only 
certain selected sizes of particles may pass through 
it) material, for example, polypropylene, polyester, 
dacron or nylon mesh over supports of stainless 
steel. The apex of the cone is perforate to allow an 
exit from the working channel and points down- 
stream in the vasculature. The barrier is suspended 
over the stainless steel tripod (Fig. 3). Attached cir- 
cumferentially to the barrier is an expansion device 
(25, the "Bracer"), such as a balloon (Fig. 4). The 
balloon can have four to twenty segments, each 
separated by a diaphragm. Each balloon segment 
has a separate inflation, deflation channel which al- 
lows each segment to have differential inflation di- 
rected from a central external control. The external 
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device for inflation and/or deflation of each segment 
of the Bracer is comprised of means such as syring- 
es or compressed air cylinders in parallel. Each has 
a valve in series allowing inflation when pressure is 
applied and passive or active deflation when open. 5 
Differential inflation of each balloon segment allows 
subtle changes in the angle of the working channel 
in relation to the valve situs. Once inflated the bar- 
rier is characterized as capable of allowing blood 
flow through its permeable surface preventing back w 
pressure and embolization, and providing a working 
procedure region bounded by the inner surface of 
the barrier and extending from the barrier's distal 
ends proximally into the vasculature and heart (Fig. 
2). 15 

The tube of the intraluminal procedure device, 
the working channel, comprises an elongated flex- 
ible cylinder. The working channel is made of dura- 
ble flexible material, for example, teflon coated 
polyurethane or other materials which have the fbl- 20 
lowing characteristics: flexible, durable, and non- 
thrombogenic. The tube has a generally cylindrical 
outside surface and a generally cylindrical inside 
surface. The proximal open end of the working 
channel is attached around the barrier's perforated 25 
conical apex and its distal end extends out and 
through the vascular entry point. For use in an adult 
human, the working channel preferably has an in- 
ternal diameter of about 0.5 to 10 millimeters mak- 
ing it capable of providing passage for instruments, 30 
for example, ultrasound, angioscopy, debridement, 
suction, irrigation, retrieval devices, and the tissue 
cutter, from outside the host to the working proce- 
dure region. For use in a host other than an adult 
human, this internal diameter size range can be var- 35 
led up or down depending on the size of the host 
and lumen. It can also be useful to have suction or 
irrigation applied to the working channel. 

The tissue cutter comprises at least one proxi- 
mal blade and a cable. The proximal blade (45) *o 
comprises a collapsible hinged (30) blade of length 
varying from about 1 .0 to 20 millimeters with sharp 
cutting surfaces. This range of blade length can 
vary up or down depending on the size of host and 
lumen. Alternatively, the proximal blade can com- 45 
prise a flexible wire capable of high speed rotation 
which would deliver a cutting contact to the tissue. 
The blade is made of rigid durable material, for ex- 
ample, stainless steel or elgiloy. The proximal blade 
is characterized as capable of passage through the so 
working channel to the working procedure region in 
an unextended state, and then of extension of itself 
to allow for cutting of any undesired tissue and fi- 
nally of return to its unextended state. Additional 
blades can be attached to the proximal blade to in- ss 
crease the cutting ability of the tissue cutter (Figs. 
5,6). For example, two shorter approximately 0.5 to 
5.0 millimeter distal blades (40) can be attached 



through melding, hinging, or other connecting meth- 
ods, to the distal ends of the proximal blade. This 
blade length range can vary up or down in size de- 
pending on the size of host and lumen. These 
blades provide sharp cutting surfaces at a range 
from about thirty to one hundred and fifty degree 
angles to the proximal blade which allows for simul- 
taneous cutting at various angles. 

The cable (35) of the tissue cutter comprises a 
flexible durable elongated wire and is characterized 
as being capable of powering the tissue cutter (Fig. 
6). The cable is attached to the proximal blade at a 
central or off-center position and connected distally 
to an external motor. For example, the cable can be 
a steel coaxial cable connected to a DC motor for 
variable speed rotation. 

The valve introducer device comprises a layer, 
a tube, a pusher device and a bracer. The layer of 
the valve introducer device, the introducer capsule, 
comprises a cylindrical sleeve having a generally 
cylindrical outside surface and a generally cylindri- 
cal inside surface reinforced at the proximal end 
which is open, and having a semi-closed distal end 
with a perforate opening, the distal opening, having 
a diameter approximately the same as the internal 
diameter of the introducer channel (50) (Fig. 7). The 
introducer capsule is made of durable, non-throm- 
bogenic, flexible material, for example, teflon coat- 
ed polyurethane with a grid or mesh design. The 
introducer capsule is characterized as being capa- 
ble of containing and maintaining the prosthetic 
valve device in its compressed state allowing for 
easy transport through the host's vasculature. The 
introducer capsule is reinforced at its base with a 
solid rather than mesh or grid, for example, solid 
polyurethane coated with teflon to support the 
mounting ring and the mounting pins of the pros- 
thetic valve device in its compressed state while 
within the introducer capsule. 

The bracer (70) is circumferentially attached to 
the external surface of the introducer capsule at the 
capsule's proximal end. The bracer comprises a dif- 
ferentially expandable device, such as a series of 
segmented balloons, and is characterized as hav- 
ing the capability of expanding to hold the introducer 
capsule in a precise position during delivery of the 
prosthetic valve device (Fig. 8). Each segmented 
balloon can have an inflation/deflation channel to 
provide autonomous segmental expansion and 
compression. Differential expansion of the series of 
segmented balloons is directed from a central ex- 
ternal control as done with the intraluminal proce- 
dure devices. Inflation of each differentially allows 
accurate positioning of the introducer capsule in 
proximity to the desired site of valve placement. 

The tube of the valve introducer device, the in- 
troducer channel, comprises an elongated flexible 
cylinder. The introducer channel (50) is made of du- 
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rable, flexible material, for example, teflon coated 
polyurethane or other materials which have the fol- 
lowing characteristics: flexible, durable, and non- 
thrombogenic. The introducer channel has a gen- 
erally cylindrical outside surface and a generally cy- 5 
lindrical inside surface. The proximal end of the in- 
troducer channel is attached circumferential ly 
around the distal opening of the introducer capsule 
and the introducer channel's distal end exits 
through the vascular entry point (Fig. 9). For use in to 
an adult human, the introducer channel preferably 
has an internal diameter of about 0.5-10 mm, mak- 
ing it capable of containing the pusher channel (55) 
of the pusher device. For use in a host other than 
an adult human, this internal diameter size range *5 
can be varied up or down depending on the size of 
the host and lumen. The introducer channel and 
pusher channel are also characterized as being ca- 
pable of allowing suction or irrigation instruments 
within its lumen. 20 

The pusher device comprises a disc and a tube. 
The pusher disc (60) of the pusher device compris- 
es a generally circular disc, with a generally flat dis- 
tal surface, a generally flat proximal surface and a 
central opening. The diameter of the opening 25 
should be smaller than the diameter used in the in- 
troducer channel. The pusher disc is made of a du- 
rable, flexible material such as teflon coated poly- 
urethane or other materials which have the follow- 
ing characteristics: flexible and durable. The proxi- 30 
mal surface of the pusher disc abuts the prosthetic 
valve device contained within the introducer cap- 
sule (Fig. 9). 

Attached at the pusher disc's distal surface cir- 
cumferential ly around the central opening of the 35 
pusher disc is the proximal end of the tube, the 
pusher channel. The pusher channel, comprises an 
elongated flexible cylinder and is made of durable, 
flexible, non-thrombogenic material, that can main- 
tain its structural integrity such that it will not distort *o 
upon application of external pressure (e.g. teflon 
coated polyurethane). The pusher channel has a 
generally cylindrical outside surface and a generally 
cylindrical inside surface and has a smaller internal 
diameter than that used in the introducer channel *5 
(Fig. 10). It is characterized as capable of being 
contained within the lumen of the introducer chan- 
nel with its distal end extending beyond the vascular 
entry point via the introducer channel and of allow- 
ing passage of the mounting balloon (75) and guide so 
wire (65). It is also characterized as being capable 
of advancing within the lumen of the introducer 
channel, upon application of external pressure at 
the vascular entry point to advance the pusher disc 
within the introducer capsule. The pusher channel 55 
is also characterized as being capable of allowing 
suction or irrigation instruments within its lumen. 

The prosthetic valve device comprises a sleeve 



(80), a valve and an annulus. The sleeve is a flexible 
cylindrical shaped cylinder having a generally cylin- 
drical outside surface and a generally cylindrical in- 
side surface. The sleeve is secured on its inside sur- 
face to the valve and on the base of its outside sur- 
face to a compressible annutus, the mounting ring 
(85) (Figs. 11,12). Securing means can include su- 
turing, chemical bonding, laser welding, stapling, or 
other methods. Securing materials can include 
polypropylene, polyester, nylon, stainless steel or 
other inert, durable materials. The sleeve is of du- 
rable, host compatible, non-thrombogenic, flexible 
and compressible material, for example, dacron or 
polytetrafluorethylene, to allow it to be easily com- 
pressed, maneuvered and transported through the 
vasculature to permit endovascular placement. The 
sleeve's durability permits secure attachment to 
other objects and layers, and allows the sleeve to 
remain intact despite the replacement procedure, 
and the long term of the prosthetic device within the 
host. All components of the prosthetic valve device, 
the mounting ring, sleeve and valve, are flexible, 
compressible, non-thrombogenic and durable. 

Secured to the inner layer of the prosthetic 
valve device comprises a valve which functions to 
permit unidirectional circulatory flow of blood. The 
valve comprises a cylindrical shaped annulus (100) 
having a generally cylindrical outside surface and a 
generally cylindrical inside surface containing at 
least one cusp (95) to permit blood flow in a single 
direction. The cusp(s) are attached at the distal end 
(relative to blood flow) of the cylindrical annulus. 
The cusp(s) open distally to permit the circulation's 
flow of blood through the valve situs, and then al- 
ternately close centrally to prevent circulation back- 
flow. The valve is flexible, compressible, host-com- 
patible, and non-thrombogenic. The valve can be, 
for example, a glutaraldehyde fixed porcine aortic 
valve which has three cusps that open distally to 
permit unidirectional blood flow. The valve can also 
be fresh, cryopreserved or glutaraldehyde fixed al- 
lografts or xenografts. The optimal material will be 
synthetic such that it is manufactured from non-bi- 
ological materials, non-thrombogenic, flexible such 
that it can be transported through the vasculature, 
biocompatible and very durable such that it can 
withstand a permanent fixation at the valve site. It 
is highly desirable to use flexible material where the 
valve is to be inserted via endovascular means. 

The mounting ring (85) of the prosthetic valve 
device is preferably attached at the base of the out- 
side surface of the sleeve. The mounting ring is 
made of materials that are durable, have been high 
tensile strength, excellent fatigue characteristics 
and corrosion resistant (for example, stainless 
steel, MP35N or elgiloy) and is structured in a com- 
pressible architecture such that it can contract upon 
application and expand upon release of external 
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pressure and still maintain its basic formation. The 
mounting ring has a generally cylindrical outside 
surface and a generally cylindrical inside surface 
comprised of a series of mounting pins (90) to fix 
the prosthetic valve device at the designated valve 5 
situs (Figs. 13-15). The mounting ring provides en- 
dovascular sutureless fixation of the device allow- 
ing it to operate autonomously. The pins are se- 
cured by melding, welding or other connecting 
methods, at about 30 to about 150 degree angles w 
to the mounting ring. The composite of angles pro- 
vides for secure fixation such that the prosthetic 
valve device can tolerate the degree and directional 
pressure variations on the valve occurring during 
the different phases of the cardiac cycle. As uniform 1 5 
pressure is exerted at the inner surface of the 
mounting ring, as for example by inflation of the 
mounting balloon, the mounting ring expands and 
the pins extend into and secure to the lumen wall. 

Once the endovascular implantation of the 20 
prosthetic valve device is completed in the host, the 
function of the prosthetic valve device can be mon- 
itored by the same methods as used to monitor 
valve replacements done by open heart surgery. 
Routine physical examination, periodic echocardi- 25 
ography or angiography can be performed. In con- 
trast to open heart surgery, however, the host re- 
quires a short recovery period and can return home 
within one day of the endovascular procedure. The 
prosthetic valve device can be used in any patient 30 
where bioprosthetic valves are indicated, namely 
elderly patients with cardiac valve diseases, and 
patients unable to tolerate open heart procedures 
or life-long anticoagulation. In addition, with the de- 
velopment of longer-life, flexible, non-thrombogenic 35 
synthetic valve alternatives to bioprosthesis', the 
prosthetic valve device will be indicated in all pa- 
tients where the relative advantages of the life- 
span, the non-thrombogenic quality, and the ease 
of insertion of prosthetic valve devices outweigh the *o 
disadvantages of mechanical valves. Anticoagula- 
tion may be beneficial in certain clinical situations 
for either short or long term use. 

The intraluminal procedure device, the proce- 
dure device capsule and the tissue cutter can be *s 
applied in conjunction with each other, to instrumen- 
tation at or removal of cardiac, aortic, cerebrovas- 
cular, mesenteric, renal, or peripheral vessel valves 
or tissue, and would be especially important any- 
where in the cardiac or vascular system where pe- so 
ripheral embolization is problematic or accurate po- 
sitioning of instruments is essential. They can also 
be used in other body lumens, for example, the gas- 
trointestinal, genitourinary, biliary, and respiratory 
tracts. In addition, the valve replacement system 55 
can be used to supplant as well as replace a host* s 
valve or prosthesis. In that procedure the dysfunc- 
tional valve or prosthesis is not removed by the tis- 



sue cutter, and the prosthetic valve device is fixated 
at a vascular situs such that the device supplants 
the function of the dysfunctional valve or prosthesis. 
Also, the valve replacement system could be used 
in non-human species, for example, other mam- 
mals. 

The invention now being fully described, it will 
be apparent to one of ordinary skill in the art that 
many changes and modifications can be made 
thereto without departing from the scope of the ap- 
pended claims. 



Claims 

1. A device for performing an intraluminal procedure 
at a situs in a patient, said device comprising a bar- 
rier (20) to abut the lumen wall when in an expanded 
condition; and 

a procedure device capsule having a tubular 
flexible sleeve (15), the barrier being mounted 
on a flexible member for transporting the barrier 
' (20) endoluminally to said situs, the barrier (20) 
being movable relative to the sleeve (1 5) to exit 
from the sleeve, and being expansible to abut 
the lumen wall when so exited to encircle the 
situs, characterized in that the flexible mem- 
ber is tubular to offer a working channel within 
it, an open end of the working channel (5) being 
attached to a perforate end of the barrier to al- 
low an exit from the working channel. 

2. The device of claim 1 , wherein the barrier (20) is of 
selectively permeable material. 

3. The device of claim 1 wherein the barrier (20) has 
a circumferentially differentially expandable bracer 
(25) to allow changes in the angle of the working 
channel (5) of the barrier, in relation to the situs. 

4. The device of claim 1 , further comprising: 

a tissue cutter for removal of undesired tissue, 
the tissue cutter having at least one blade (45) 
and a cable (35), the cable being in the working 
channel and said at least one blade (45) being 
movable to an unextended condition and being 
capable of endovascular passage to the encir- 
cled situs while in the unextended condition. 

5. The device of claim 4, wherein said at least one 
blade (45) has a hinge (30) for allowing movement 
of the blade (45) to and from unextended and ex- 
tended conditions. 
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Patentanspruche 

1. Vorrichtung zur Durchfuhrung eines intraluminalen 
Eingriffs an einem Situs in einem Patienten, wobei 
die Vorrichtung eine Barriere (20) umfasst, die an 
der Lumenwand anliegen soil, wenn sie sich in ei- 
nem ausgeweiteten Zustand befindet; und 

eine Eingriffevorrichtungskapsel mit einer roh- 
renformigen flexiblen Hulle (15), wobei die Bar- 
riere an einem flexiblen Element montiert ist, 
urn die Barriere (20) endoluminal zum Situs zu 
transportieren, wobei die Barriere (20) in Bezug 
auf die Hulle (1 5) bewegt werden kann, so dass 
sie aus der Hulle austritt, und ausgeweitet wer- 
den kann, um an der Lumenwand anzuliegen, 
wenn sie so ausgetreten ist, um den Situs zu 
umschliefcen, dadurch gekennzeichnet, dass 
das flexible Element rohrenformig ist, so dass 
es einen Arbeitskanal darin aufweist, wobei ein 
offenes Ende des Arbeitskanals (5) an einem 
perforierten Ende der Barriere befestigt ist, um 
ihr Austreten aus dem Arbeitskanal zu ermdg- 
lichen. 

2. Vorrichtung nach Anspruch 1, worin die Barriere 
(20) aus einem selektiv durchlassigen Material be- 
steht. 

3. Vorrichtung nach Anspruch 1, worin die Barriere 
(20) eine den Umfang entlang differenziert ausweit- 
bare Aussteifung (25) umfasst, um Anderungen des 
Winkels des Arbeitskanals (5) der Barriere in Bezug 
auf den Situs zu ermoglichen. 

4. Vorrichtung nach Anspruch 1 , die werters umfasst: 

einen Gewebeschneider zum Entfemen von 
unerwunschtem Gewebe, wobei der Gewebe- 
schneider zumindest eine Klinge (45) und ein 
Kabel (35) umfasst, wobei sich das Kabel im 
Arbeitskanal befindet und die zumindest eine 
Klinge (45) in einen nicht ausgestreckten Zu- 
stand bewegt werden kann und dazu fahig ist, 
endovaskular zum eingeschlossenen Situs zu 
gelangen, wahrend sie sich im nicht ausge- 
streckten Zustand befindet. 
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sur un site d'un patient, ledit dispositif comportant 
une barriere (20) qui est contigue a la paroi de lu- 
miere lorsqu'elle se trouve en expansion ; et 

une capsule du dispositif pour realiser la pro- 
cedure ayant un manchon tubuiaire flexible 
(15), la barriere 6tant montee sur un Element 
flexible pour transporter la barriere (20) de ma- 
nure endoluminale jusqu'au dit site, la barriere 
(20) pouvant se deplacer par rapport au man- 
chon (15) pour sortir du manchon, et 6tant ex- 
pansible pour etre contigue a la paroi luminale 
lorsqu'elle est ainsi sortie pour encercler le site, 
caracterisee en ce que l'6lement flexible est 
tubuiaire pour offrir un canal opera teur a I'inte- 
rieur de celui-ci, une extremite ouverte du canal 
operateur (5) dtant relive a une extremit6 per- 
foree de la barriere pour foumir une sortie a 
partir du canal operateur. 

Dispositif selon la revendication 1, dans lequel la 
barriere (20) est faite dans un materia u selective- 
ment permeable. 

Dispositif selon la revendication 1, dans lequel la 
barriere (20) a un renfort (25) expansible sur sa cir- 
conference par action differentielle pour permettre 
des changements de Tangle du canal operateur (5) 
de la barriere, par rapport au site. 



4. Dispositif selon la revendication 1 , comportant : 

un instrument tranchant les tissus pour I'abla- 
tion des tissus ind§sirables, ('instrument tran- 
chant les tissus ayant au moins une lame (45) 
et un cable (35), le cdble se trouvant dans le 
canal operateur et ladite au moins une lame 
(45) pouvant passer dans un 6tat non-etendu 
et pouvant passer de maniere endovasculaire 
vers le site encercle lorsqu'elle se trouve en 
6tat non-6tendu. 

5. Dispositif selon la revendication 4, dans lequel la- 
dite au moins une lame (45) a une chamiere (30) 
qui permet a la lame (45) de passer de T6tat non- 
§tendu a l'6tat etendu, et inversement. 



Vomchtung nach Anspruch 4, worin die zumindest 
eine Klinge (45) ein Gelenk (30) aufweist, um es zu 
ermoglichen, die Klinge in den nicht ausgestreckten 
und den ausgestreckten Zustand und zuriick zu be- 
wegen. 
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1. Dispositif pour realiser une procedure intralurrrinale 
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FIG. 13a FIG. 13b 




FIG. 15a FIG. 15b 
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